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FIELD OF THE INVENTION 
[0001] The present invention relates to a planar conveyor belts that are designed to move along 
curved trajectories. The present invention relates to planar conveyor belts having a plurality of chain 
links in which each of the chain links has a plurality of projections in staggered relationship on 
opposite sides of a central core. The chain links are connected together so as to follow the curved 
trajectory. The present invention also relates to the field of conveyance of objects of all kinds, such 
as containers. 



BACKGROUND OF THE INVENTION 
[0002] In the field of conveyance of containers, such as bottles, the conveyors that are most 
frequently used for transporting bottles through a bottling unit include pallet chains. These pallet 
chains describe closed circuits. The bottles will rest upon the upper sides of the pallet chains. These 
pallet chains can be juxtaposed together so as to define a conveyance plane. 
[0003] The small width of the pallets that form these conveyors permits them to move along curved 
trajectories. The conventional pallet chain, which is usually formed of a stainless steel material, is 
particularly expensive. These pallet chains are often individually driven. Additionally, the speed 
differential between a chain within the curve and a chain that is located outside of the curve leads 
to a relative movement of the containers with respect to each other during a transport from a 
processing unit in one direction or another. This is not always desirable, for example, when less 
stable containers have to be conveyed. 

[0004] As a result, there have been prior art conveyor belts that are better able to move, in a 
horizontal plane, along curved trajectories which include chain links that are hinged to one another 
extending over the entire width of the conveyor. These prior art chain links include, at the front and 
the rear, form a central core with a succession of staggered projections crossed by an opening for the 
passage of a pivot pin so as to assure the connection of two successive chain links. The openings 
of at least some of the slots at the front or those at the rear are oblong in shape in order to provide 
these chain-links with longitudinal mobility with respect to the other. This permits these chain-links 
to be brought closer to each other on the inner side of a bend of the conveyor belt. The traction that 
is imparted to the conveyor belt by the appropriate driving means is exerted from one chain link on 
the other along their length. In the curved portions, this traction force can only be reflected from one 



chain link to the following through the slots located outside of the bend. Since this traction force 
is concentrated at the outer edge of the conveyor belt in order to be transferred from one chain link 
to another through a single slot, this makes the belt particularly fragile. The width of the conveyor 
belt is necessarily limited. Additionally, it cannot have a bend of more than 90°. 
[0005] In order to improve this situation, several solutions have been contemplated. One solution 
consists of attaching a reinforced module to the ends of each chain link. Although the chain-links 
are formed of plastic, the reinforcement modules are actually formed of metal. This solution does 
not completely solve the problem and the increases weight of the belt through these metal modules. 
These metal modules are relatively expensive and are generally unsatisfactory in use. 
[0006] European Patent No. WO-98/06648 describes the use of pivot pin linking two successive 
chain links so as to form a conical shape at the end portions. The conicality can only fit a well- 
defined curve radius. 

[0007] For conveyor belts having a smaller curved radii, the retransmission of the traction force 
occurs fi"om one chain link onto the next chain link at a precise point on their length transverse to 
the axis of the belt. This retransmission of the traction force is carried out in a localized way by 
means of one or two of the slots of these chain links. 
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BRIEF SUMMARY OF THE INVENTION 
[0008] In virtually all of the conveying installations, the conveyor belt moves along a curved 
trajectory in only a single direction with respect to the progression of the belt. In these installations, 
it is advantageous to create a solution that solves the prior art problems by improving the distribution 
of stresses as much as possible on one side or the other side of the conveyor belt. In particular, such 
stresses are on the side located externally with respect to the planned trajectory of the belt. 
[0009] Additionally, the conveyor belt should be adapted to such a trajectory without respect to the 
relative mobility of the chain links with respect to each other. In the present invention, the chain 
links are usually mobile with respect to each other because of the oblong openings made in their slots 
and crossed by a pivot pin. The present invention includes a planar conveyor belt designed to move 
along curved trajectories and includes a plurality of chain links that have projections staggered on 
the front and the rear of a central core. Each of the projections has an opening for the passage of a 
transverse pivot pin so as to allow the connection between two successive chain links. At least some 
of the chain links include a chain link module that has projections provided with oblong openings. 
The center of the oblong openings are aligned so as to be generally parallel to the curved radius of 
the conveyor belt. 

[0010] The present invention also is a planar conveyor belt that is designed to move along curved 
trajectories and includes a plurality of chain links that have a plurality of projections staggered with 
respect to each other at a front side and a rear side of a central core. Each of these projections has 
an oblong-shaped opening through which a transverse pivot pin extends. At least two intermediate 
chain links are interconnected between the plurality of chain links and also has suitable oblong 
openings which correspond to the oblong openings in the projections of the chain links. 



[0011] The present invention is also a planar conveyor belt that includes a plurality of chain links 
each having a plurality of projections extending in staggered relationship at the front side and the 
rear side of a central core. The central core is defined by a pair of juxtaposed bars which carries 
front slots and rear slots through which the respective projections of the chain links extend. 
[0012] The present invention relates to a planar conveyor belt that is designed to move along curved 
trajectories. The present invention relates to planar conveyor belts having a plurality of chain links 
in which each of the chain links has a plurality of projections in staggered relationship on opposite 
sides of a central core. The chain links are connected together so as to follow the curved trajectory. 
The present invention also relates to the field of conveyance of objects of all kinds, such as 
containers. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0013] FIGURE 1 is a planar view of a planar conveyor belt of the present invention for moving 
along a curved trajectory. 

[0014] FIGURE 2 is a schematic plan view of the conveyor belt in accordance with the present 
invention. 

[0015] FIGURE 3 is a top perspective view of the chain links of the planer conveyor belt of the 
present invention. 

[0016] FIGURE 4 is a cross-sectional view of a chain link module in accordance with the chain link 
arrangement of FIGURE 3. 

[0017] FIGURE 5 is an end view of the chain link module of FIGURE 4. 



I 



[0018] FIGURE 6 is a perspective view of a first alternative embodiment of the chain link? of the 
conveyor belt of the present invention. 

[0019] FIGURE 7 is a cross-sectional view of a chain link module that is used in the chain links of 
the conveyor belt of FIGURE 6. 

[0020] FIGURE 8 is an end view of the chain link module as illustrated in FIGURE 7. 

[0021] FIGURE 9 is a top perspective view of the chain links of a conveyor belt in accordance with 

a second embodiment of the present invention. 

[0022] FIGURE 10 is a schematic illustration of a chain link module of the second embodiment of 
the present invention. 

[0023] FIGURE 1 1 is a plan view of the chain link module as shown in FIGURE 10. 

[0024] FIGURE 12 is a perspective bottom view of the chain link module of the second altemative 

embodiment of the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 
[0025] Referring to FIGURE 1, there is shown the planar conveyor belt 1 designed to move along 
curved trajectory. In FIGURE 2, the conveyor belt 1 has a plurality of chain links 2 that are hinged 
to each other. Each of the chain links 2 includes a central core 5 having a front 3 and a rear 4. A 
plurality of projections 6 and 7 can extend at the front 3 and the rear 4, respectively, from the central 
core 5. Each of the projections 6 and 7 includes respective openings 8 and 9 for the passage of 
transfer pins 10 and 11 so as to assure the connection between two successive chain links 2. The 
openings 8 and 9 of the projections 6 in the front 3 and the projections 7 in the rear 4 are each oblong 
in shape in a direction perpendicular to the median plan 12 of the chain link 2 so as to ensure proper 
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movement of the chain link 2 with respect to an adjacent chain link longitudinally with respect to 
the belt 1. 

[0026] In FIGURE 1, it can be seen that conveyance line traction force are exerted on the belt 1 in 
the form of arrows 13. These conveyance line traction forces are also exerted on the outside of the 
belt 1 . In the past, it was necessary to reinforce the corresponding lateral side 1 5 of the conveyor belt 
1. However, since on virtually all of the conveyance lines bend only in a single direction, it is not 
necessary to reinforce each of the lateral sides 15. This reinforcement consists in attaching, in the 
transverse extension of at least several of these chain links 2, in particular, at the other end 1 7 of the 
conveyor belt, a reinforcing chain link module 1 8, as shown in the various embodiments illustrated 
in FIGURES 3-12. These chain link modules can be independent or can be an integral part of the 
chain links 2. The chain link modules include staggered series of projections 6 A and 7 A at the front 
3 A and at the rear 4A. The number of projections can be varied. Each of the projections 6A and 7A 
include respective openings 8 A and 9A for the passage of the pivot pins 10 and 11, respectively. 
[0027] According to the preferred embodiment of the present invention, as shown in FIGURES 3 - 
5, the openings 8 A and 9 A are oblong in shape at least on the most external side 30 and 31 with 
respect to the median plane 32 of the chain link module. The openings 8A and 9A have a center 34 
of a semicircular sector 33 which is located on axes 35 and 36 that are convex and extend in 
generally parallel relationship to the curved radius of the conveyor belt. This curved radius should 
exceed one meter. 

[0028] In the first alternative embodiment, as shown in FIGURES 6-8, the chain link module 
includes at least two intermediate chain links 40 and 41. These intermediate chain link 40 has a 
central core 42 with projections 44 extending on a front side thereof and a projections 45 extending 



from a rear side thereof. The intermediate chain link 41 has a central core 43 with projections 46 
extending from a front side thereof and projections 47 extending a rear side thereof The projections 
44 and 47 are provided with openings 8 A and 9A that are adapted to the cylindrical cross section of 
the pivot pins 10 and 11 extending through them. The projections 45 and 46 are provided with 
oblong openings 48 and 49 which extend on the most distant sides 50 and 5 1 relative to the median 
planes 52 and 53 of the respective chain links 40 and 41. Semicircular sectors 54 and 55 have a 
respective center 56 and 57 which is located on respective axes 58 and 59 that correspond to the 
curve radius of the conveyor belt. This curved radius should exceed one meter relative to the 
respective median plane 52 and 53. These oblong openings are crossed by an intermediate pivot pin 
60. 

[0029] In a second alternative embodiment of the present invention, the projections 8A and 9A at 
the front 6A and rear 7A of the chain link are particularly adapted to the cross-section of the 
respective pins 10 and 1 1 that link the chain links 2. These projections 6A and 7A are mounted 
exclusively so as to pivot on these pins. The chain link module includes a central core 5A that is 
defined by two juxtaposed bars 19 and 20. The front bar 19 carries the rear projection 7A. The rear 
bar 20 carries the front projection 6A. The chain link module in accordance with the altemative 
embodiment illustrates in FIGURES 10-12 includes two basic portions 2 1 and 22 that are designed 
to be fitted into each in accordance with the arrangement illustrated in FIGURE 10. The front 
projections 6A are inserted from the bottom between the rear projections 7A in order to be pushed 
into the front 3 A so that the bar 20 carrying these front slots 6 A is juxtaposed at the rear of the bar 
19 carrying the rear projection 7A. The length of the projections 6A and 7A are defined so as to give 
to the basic portions 2 1 and 22 of a chain link module a relative mobility in a direction perpendicular 



to its longitudinal median plane, i.e. in the longitudinal direction of the conveyor belt 1. The bars 
19 and 20 are designed so as to face each other. The bars 19 and 20 are of convex shape having a 
considerable curve radius, exceeding one meter. This curved radius is preferably in the order of three 
meters. As shown in FIGURE 1 1 , since the two basic portions 2 1 and 22 are moved apart from each 
other as far as possible, this will correspond to the curved trajectory followed by the conveyor belt 
1. The bars 19 and 20 lean on each other in side-by-side relationship according to the zone 
extending on a length corresponding to the projections 6A and 7A in order to distribute the traction 
load exerted on the conveyor belt 1 . This results from the size of the curve radius on the convex 
side and from the elastic distortion under the action of this traction force exerted on the conveyor belt 
1 . This is the same principle that has been applied in previous embodiments of the present invention. 
[0030] Because of the arrangement and distribution of traction loads on the chain links of the 
conveyor belt, it is possible to manufacture the respective chain link modules out of a synthetic 
material. As such, the chain link modules can be made out of the same material as the chain links 
themselves. 

[0031] The present invention advantageously solves the problems of the prior art. The present 
invention gives an increase of the mechanical strength of the conveyor belt 1 . The present invention 
can follow curvatures exceeding 90°. As such, the present invention can be utilized where it is 
necessary to use two separate conveyor belts in the prior art with separate driving means for each of 
the conveyor belts. 

[0032] The chain link modules of the present invention are not necessarily provided on each chain 
link of the belt. The chain link modules can have different lengths in order to create a nesting so as 



to prevent them from escaping from the major chain links when they are not an integral part of the 
chain links. 

[0033] The foregoing disclosure and description of the invention is illustrative and explanatory 
thereof Various changes in the details of the illustrated construction can be made within the scope 
of the appended claims without departing from the true spirit of the invention. The present invention 
should only be limited by the following claims and their legal equivalents. 
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